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Ｆｉｇ．５Simulatedreactorcurrentandenve‐
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ＴｈｅＬａｎｄｌｐａｒｅｆｉｘｅｄｂｙｓｏｌｖｉｎｇｔｈｅＳimultaneousEquation(1)ａｎｄ(2),whenthe
valuesofHc,Vbc,ＰＭ,九Ｗａｎｄ／ａｒｅgiven・
Ｉｎｏｒｄｅｒｔｏｔｒａｃｅｔｈｅｔｕｒｎｅｄｐｏｉｎｔｓｏfthereactorcurrentontheupperandlower
sinusoidalenvelopes,ｔｈｅｔｗｏｓｅｇｍｅｎｔｓｐａｉｒｍｅｔｈｏｄｗａｓａｄａｐｔｅｄａｓｓｈｏｗｎｉｎＦｉｇ３,as
alltheturnedpointscouldnotsettledontheenvelopecurrentwave-formsintheactual
circｕｉｔｏｗｉｎｇｔｏｔｈｅｆｉｘｅｄｓｗｉｔｃｈｉｎｇｆｒｅquencyoperationWhentheACinputpｏｗｅｒｔｏ
ＳＭＲｄｕｒｉｎｇｔｈｅｎ－ｔｈｓｅｇｍｅｎｔｗasstudied，ｉｔｗａｓｆｏｕｎｄｔｈａｔｔｈｅｒｅｗａｓｔｈｅｒｅａｃｔｉｖｅ
ｐｏｗｅｒｃｏｍｐｏｎｅｎｔａｓｓｈｏｗｎｉｎＦｉｇ４ａｎｄＥｑ３,however,thisreactivecomponentcan
beneglectedintheactualcircuitbecauseｏｆｔｈｅｈｉｇｈｓｗｉｔｃｈｉｎｇｆrequency、Therefor
thereisnoreactivecompoｎｅｎｔａｔｔｈｅＤＣＭｏｐｅｒａｔｉｏｎｏｒｍ＝０．
'(")－号[(1-")か喫{I-c等2"`}+半獅zD2sM",］
＝[Activepower]＋[Reactivepower］
(3)
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Ｆｉｇ５ａｎｄ６ｓｈｏｗｔｈｅｓｉｍｕｌatedreactorcurrentandDCoutputcharacteristicsofthe
Buck-BoosttｙｐｅＳＭＲ,respectively・ＴｈｅｒａｔｉｎｇｓｏｆｔｈｅＳＭＲａｒｅＰｏｕｔ＝５００Ｗ,VDc＝
238Ｖ，IDC＝１．７７Ａ，ＶＡＣ＝１００Ｖ，ｆ＝６０Ｈｚ，ｆｓｗ＝２．４ｋＨｚ，ｍ＝0.6．Theswitch-onpulse
widthofeachsegmentwascalculatedpreviouslyundertheCCMandattherated
conditionsWhenthelDcdecreasedfromtheratedvalue,thepulsewidthwasmodulat‐
edtokeeptheVDcconstant,however,ｔｈｅｃｕｒｒｅｎｔｍｏｄｅｃｈａｎｇｅｄｔｏＤＣＭｆｒｏｍＣＣＭ
ａｓｓｈｏｗｎｉｎＦｉｇ６．
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ＩｔｗａｓｐｒｏｖｅｄｔｈａｔｔｈｅＤＣｏｕｔｐｕｔｖｏｌｔａｇｅｏｆＳＭＲｕｎｄｅｒｔｈｅｆｉｘｅdswitchingfre
quencyandCCMoperationcanbecontrolledtoconstantiｎａｌｌｒａｎｇｅｏｆＤＣｌｏａｄ
ｃｕｒｒｅｎｔｏｎｔｈｅｏreticalandsimulatedbases・However,thereactorcurrentmodevaried
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ｆｒｏｍＣＣＭｔｏＤＣＭｉｎａｃｃｏｒｄａｎｃｅｗｉｔｈｔｈedecreaseoftheloadcurrent．
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ＡｕｔｈｏｒｓｗｏｕｌｄｌｉｋｅｔｏｔｈａｎｋＭｒ.Ｙ・EbisuofMitubishiElectricControlSoftwareCo・
forhissupport．
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